ABOUT the year 1932 many public bodies were awakening to the urgent need that something should be done for the relief of pain during childbirth, and in response to a request from the Clinical Investigation bub-Committee of the Medical Board of the Liverpool Maternity Hospital to suggest any proposals that could be considered on the subject, I replied that some form of oral administration for assuaging labour pains had yet to be found, and that I would like to be associated with the research work.
The fact that I had often noticed that although a patient undergoing teeth extraction with gas struggled violently, yet later had no recollection of the actual operation, encouraged the intention to try out the drug in midwifery, and early in 1933 I remember the late Dr. Howard Jones saying that he thought it could be administered on the injector principle. This stimulated me to consider the working out of details and make the experiment, but my view was that it should be a mixture of nitrous oxide and air, and not pure gas. Gas and air was first used in America, and was administered with a machine invented by Dr. McKesson, the proportion of gas being 70%. The unsatisfactory results were due to a too high percentage of gas, and I felt that if the proper proportions could be found a safe and reliable analgesia would be produced.
Dr. A. A. Gemmell wrote on July 4, 1933, to ask me to suggest a possible scheme for research on. anzesthetics in labour at the Liverpool Maternity Hospital, the aim being to discover a means of alleviating the pains of labour without interfering with *the uterine action. Further, the method was to be one applicable to general practice, and one which the doctor could safely leave in the hands of the midwife to carry out in his absence.
On Julv 19, 1933 Shortly afterwards Dr. John Elam introduced the machine at the Wellhouse Hospital, Barnet, and from this time investigations were being carried out with the apparatus at these two places under my direction and control. Details of 121 cases were recorded at the Liverpool Maternity Hospital, and of 58 cases conducted at the Wellhouse Hospital. Barnet. These analyses and reports were incorporated in the paper which I read at the Liverpool Medical Institution in February 1934, entitled "Self-administered Analgesia for the Midwifery of General Practice".
A month later Professor A. Leyland Robinson wrote to the Council of the British (now Roval) College of Obstetricians and Gynecologists, saying that the apparatus foradministration of eas and air had, given extraordinary results in hospital, and h'ad already proved itself to be of excellent value. He suggested that the method should be given a trial in dom:ciliary practice. Some research having been undertaken at the Liverpool Maternity Hospital it was established by electro-cardiographic examrnations of women to whom gas-air analgesia was administered that these were not influenced to an-extent by the patients' experiences. It was also found that the second stage of labour was not prolonged. I read a paper at a Meeting of this Section on May 4, 1934 4, (Proceedings. 27, 1313 upon the subject, and a cine film, kindly made for me bv Mr. C. Macinto-h Marshall, was shown of actual administration to patients. I also demonstrated the apparatus at Universitv Colleze Hospital and Queen Charlotte's Hocnital. and described the technique at the Royal Free Hosnital. Other London hospitals quickly acquired the apparatus, and machines were installed at the Royal Infirmarv and at the Walton Hospital, Liverpool, and St. Mary's Hospital, Manchester, soon afterwards.
Dr. Hilda Garry, who had been appointed by the National Birthday Trust Fund, supervised (under my direction) all the administrations in the Liverpool hospitals, and the following analysis of 1,025 cases conducted during 1933, 1934 and 1935, gives some indication of the value of the method:
(1) Relief from pain was good in 952 (92-8%).
(2) Length of time gas and air was administered: 
464
(The stage in labour already reached on admission to hospital accounts for the largest number being under one hour.) (3) Number of forceps deliveries in the series, 56 (5*5%).
(4) Number of stillbirths in the series, 19 (1.8%). (One unexplained, the remainder due to obstetrical causes.) Within nine months of its inception gas and air analgesia in midwifery went through a very difficult period. In many places midwives had been using the method under the directian of a medical man, but not under his personal supervision. In consequence, objections -were raised in certain quarters, which resulted in action being taken by the Central Midwives Board to insist upon personal medical supervision, and so the development of the procedure was arrested. In July 1934 the matter was taken up by influential people, including Mrs. Stanley Baldwin (now Lady Baldwin), Deputy Chairman of the National Birthday Trust Fund, the late Lord Knutsford, and others. It was left in abeyance, however, in view of an investigation which was about to be carried out into the use of analgesics in labour by the British College of Obstetricians and Gynaecologists, at the request of the National Birthday Trust Fund, who generously defrayed the cost. Dr. Z. Mennell was nominated by the Association of Anaesthetists to give advice as to the actual analgesics employed. Thirty-six hospitals throughout England, Wales, Scotland, Northern Ireland and the Irish Free State, participated, and the findings were anxiously awaited. A report was published in January 1936 with conclusions and recommendations. This prepared the way for the publication of regulations issued by the Central Midwives Board, governing the administration of gas and air by a midwife with a recognized apparatus.
An Advisory Committee on the administration of gas and air by midwives, under the Chairmanship of Sir Comyns Berkeley, was set up by the Central Midwives Board in January 1937. Various meetings were held to discuss the definition of an approved apparatus for the administration of gas and air; and a desirable curriculum for a course of instruction to midwives, and to frame recommendations for the approval of institutions for the purpose of conducting such courses of instruction. Two months later the Government Chemist made a report on the proportions of nitrous oxide in the gas-air mixture delivered under normal inspiration by apparatus submitted by the Committee for testing. This was found to be not more than 45% nitrous oxide in air. It was decided, therefore, that the specification of an approved machine should include that of the delivery of not less than 55% air as an essential condition, together with other definitions.
Hospitals which carried out the original investigation were authorized to give instruction in obstetric analgesia, and grant a certificate. Other hospitals which desired to do likewise could be approved by the Central Midwives Board under certain conditions. I have been informed, through the courtesy of Mr. L. Farrer Brown, Secretary of the Central Midwives Board, that up to date 1,784 midwives, and 485 pupil midwives, have been found proficient in the use of a recognized apparatus, although the list is not yet complete, since the Board is at present engaged in compiling a register. I am gratified to know that these numbers include 353 candidates in twenty groups, who have received instruction and gained the certificate at the Liverpool Maternity Hospital since January 29, 1937.
The course of lectures I deliver at this hospital in obstetric analgesia (which are four in number) cover the history of drugs, description and demonstration of apparatus, the theory and practice of administration of gas and air analgesia, and the rules and regulations for its use by midwives. At the end of the course each candidate for the certificate is examined for about ten minutes by both myself, as the Honorary Anaesthetist, and a member of the Medical Board, the Sister Tutor or Labour Ward Sister being present. A certificate is granted if practical knowledge of the subject is shown.
In 1936 Mr. L. Carnac Rivett made suggestions for the design of the Queen Charlotte model, which was very convenient to carry. One of its features was an irremovable cylinder key incorporated in the case. Other machines produced during 1936 and 1937 were built on the lines of the well-known Walton gas and oxygen dental apparatus, and by invitation I showed one of these-the midwives' model-at the British Medical I arm not g,soing to describe any mechanical tietails, but wish to draw attentioll to certain factors that have heen fouind of importance for ol)taining satisfactory restilts in adminiistrationi. Two points should receive especial emphasis:
(I) Ante-natal tuitio12 of the patient is very essential, in order that she shouldl be thoroughly conversant in the use of the machine before lablour commences. This gives her confidence an(l familiarizes her wvith what she has to do. The time is ideal for tratining, as there is n)o distraction1l)b pain an-d distress. I think the valtue of this canlnot be over-estimated.
(2) The timing of inhlzalationz. At a meeting of the Section of Obstetrics anid Gvyiucology held on FebruLary 19, 1937, I wvas present at the demonstration given by Professor Chassar M'sloir of a new type of apparatuis for the self-administration of nitrous-oxidle gas (luring labouLr. The chief feature in technique was the inhalation of two deep breaths of pure gas before the onset of each pain. Correspondence took place between us in the Britishl Joitrial of An1xsthesial of April and October 1937 and Januarv 1938 with reference to the relative merits of the two procedures-pure gas verstis gas and( air. I conducted some experiments on mvself with the help of Dr. R. Penn Harbord, Demonstrator in Aniesthesia, University of Liverpool, who also confirmed mv observations. We found that two or three breaths of pure gas produced the first sigIls of analgesia in sixteen seconds. This wvas five to eight seconds quicker than wvith the standard gas and air machine. In thirty seconds the analgesic effect was the nmost intense; it then declined gradually for fifteen seconds, and became practicallv absent in sixty seconds. At thirtv seconds the gas and air machine produced a state of analgesia as intense as the pure gas machine, bUt this was maintained as long as inhalation continued.
When tusing the pu're gas method for patients in labouLr there was a variable allilIlo t of relief for the pains wvhen they wvere not long in duration or severe in character, anid this was more rapidly obtained than with gas and air, bLut in manv cases the analgesic effect had worn off before the pain was over, and the patient complained in consequence.
In a number of cases there was some cyanosis after the inhalation, which soM0 dis-.appeared.
It may he of interest to note that a special attachment embodying l'rofessor Clhassar MIoir's suggestioin of enabling pure g-as to be inhaled from a hag until exhausted (which amouints to two or three deep breaths) canibe fitted to a gas and air apparatus, and then, as proposed bly Dr. Elam, inhalation to be continuLed twith gas and air of the standard percentages.
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The advantage of srp.ed claimed for the pure gas method, however,can be compensated for by making crtain that gas and air is inhaled in the first stage of labour in sufficient time before the onset of a pain to ensure adequate saturation of the blood. and in the second stage in the interval between the pains, so that expulsive efforts can be made by the patient. The periods of rest obtained between the pains due to the effect of nitrous oxide and air intermittentlv administered have a most beneficial influence in conserving strength, and in producing a sense of well-being which is of such value in the convalescence. Amnesia of the delivery is also a conspicuous feature.
As so much success had been attained in the relief of the pains of labour it was thought that the method could be applied for diminishing painful sensations in other conditions.
In the David Lewis Northern Hospital, Liverpool, the gas and air apparatus has been employed in the necessary dressings associated with surgery, and on many occasions it has been found a great boon. Such types of painful dressings include-perineal after excision of the rectum, deep sinus after nephrolithotomv, those following operation for This means of relieving pain should be at the disposal of every hospital o-ut-patient department.
In order to enhance the value of analgesia, and for acquiring a transitory aniesthesia in suitable cases, other anaesthetic drugs can be combined with gas and air by fitting a Rowbotham's bottle, or its equivalent, on to the original apparatus by an adapter (fig. 3) . Trichlorethylene (trilene) is admirable for this purpose, although great care must be exercised in its use. In one case I have seen tachvpncea, as described by Langton Hewer.
Here are thre-e constructive suggestions for the i'uture:
(1) Midwives and pupil midwives should have the best training that can be given, and consequently those lectu'rers who are in the position to assist with this tuition should themselves be well acquainted with the details of the technique they have to teach. The provision of special opportunities for discussion concerning instruction in obstetric analgesia might be of much help.
(2) In. order to make apparatus available for the .14rges~t. possible number of patients, depots should be provided where midwives could obtain machines ready for use in their di-stricts. This should not be an insuperable problem when the war is over.
(3) One of the greatest obstacles with which the midwife has to contend is the regulation about the extra person being present at the time of the administration. As I have already mentioned this has be-en somewhat relaxed, but not enough. I look forward to the day when the rule can be so modified as to remove the difficulty that is now experienced, and enable the patient to be provided with the necessary relief, without at the same time losing anything that is requisite for safety.
